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Background
Environmental and economic inequity are
quite prolific throughout many minority
communities in the United States (1– 5).
Substandard housing, occupational hazards,
poor water quality, and inequitable distribu-
tion of hazardous waste sites represent only a
few of the problems that compromise the
health of minority populations, especially
minority children (3,6,7). Such problems are
becoming increasingly prevalent among our
nation’s ever-growing Mexican/Mexican
American population (4,5), yet concerns of
Mexican Americans relating to environmental
problems are rarely delineated and frequently
stereotyped. Consequently, in this popula-
tion, the environmental needs (i.e., improved
water quality) consistently go unmet. 
Current Problems Facing the
Mexican American Population
Increasing evidence indicates that disparate
environmental and economic conditions
have taken their toll on the health of the U.S.
Hispanic population (e.g., Mexican
Americans) (8–12). These studies have
yielded some very basic facts concerning
Hispanics living in the United States.
However, it is important to note these studies
frequently do not differentiate between or do
not include various Hispanic subgroups, so
any inferences made from these studies con-
cerning Mexican Americans, although useful,
should be made cautiously. Nonetheless,
Hispanics and Mexican Americans obviously
share many of the same problems. 
Hispanics living in the United States face
a multitude of environmental economic prob-
lems. First, Hispanics are among the most
impoverished and poorly educated population
in our nation. Poverty rates among Hispanics
are more than 3 times those of Caucasians in
the United States (8), and educational attain-
ment is much lower among Hispanics than
among Caucasians (8). Second, Hispanics
suffer disproportionate rates of environmen-
tally related morbidity and mortality when
compared with more afﬂuent and better-edu-
cated populations (9–12). Third, Hispanics
often live in environmentally stressed com-
munities in which environmental hazards in
the community are prevalent. The unusually
high prevalence of environmental hazards in
minority communities has been well docu-
mented, particularly in Hispanic communi-
ties (4,5,12–14). Studies have shown that
Hispanics are more likely to live near a
Superfund site than are Caucasians (15).
Hispanics are also more likely than other eth-
nic groups to live in areas where drinking
water is highly contaminated (9,16–18).
Additionally, hazardous waste sites are more
frequently found in regions with the highest
percentage of Hispanic residents (19). Finally,
ethnicity alone is an insufﬁcient predictor of
health perceptions, behaviors, and outcomes
among Hispanics. Several studies have shown
that culture directly and indirectly impacts
the health (e.g., morbidity rates) of Hispanics,
perhaps more so than any other minority
group (20–27). 
Current Problems Facing the
Mexican American Population 
in Tucson, Arizona
Like their Hispanic counterparts throughout
the nation, Mexican Americans living in
Tucson, Arizona, are confronted with several
harsh economic and environmental realities.
First, Mexican Americans in Tucson are
substantially more impoverished and less
educated than Caucasians living in the city
(28). Second, evidence indicates that
Mexican Americans in Tucson and through-
out Arizona are disproportionately exposed
to various environmental contaminants
(29–31). Not surprisingly, these Mexican
American neighborhoods are also in closer
proximity to hazardous waste sites than are
Caucasian neighborhoods. In Tucson, it is
estimated that Mexican American neighbor-
hoods are about 4.5 times more likely than
Caucasian neighborhoods to be within 2 km
of a state or federally designated hazardous
waste site or a toxic release inventory facility
(32). Third, unusually high and dispropor-
tionate rates of morbidity related to environ-
mental exposures have been found among
Tucson Mexican Americans (30,33–38).
Finally, it is reasonable to suggest that
Tucson’s social and political environments
hamper environmental justice efforts in the
community. Some researchers have suggested
that environmental racism is pervasive
throughout Tucson (39). The environmental
plight of the Mexican American population
in Tucson has garnered national attention
(40). Clarke and Gerlak suggest that environ-
mental inequity continues to be a constant
reality for Tucson’s “forgotten southsiders”
(39). The researchers also suggest that ofﬁcial
responses to the problems of Tucson’s forgot-
ten southsiders have been less than adequate.
State legislatures have even labeled a vital
healthcare facility for the southside residents
as governmental “pork” (39).
Water quality problems in Mexican
American communities in Tucson. Water
contamination is acutely problematic for
Tucson’s Mexican American population.
Trichloroethylene, volatile organic com-
pounds, and chromium represent only a few
of the contaminants in water that have
threatened the health of this population
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College of Public Health, University of Arizona, Tucson, Arizona, USA(41). Environmental contamination of
drinking water (e.g., bacteriologic, nitrate,
and volatile organic compounds) continues
to be a problem in Mexican American com-
munities throughout the Sonoran Desert
region, mostly in the U.S.–Mexico border
region of the desert (42,43). Further compli-
cating matters is the region’s rapidly deplet-
ing groundwater resources. Once dependent
only on groundwater, Tuscon’s increasing
demand for and decreasing supply of the
region’s groundwater stores has inevitably
led to the introduction of alternative sources
(44–46). Since 2001, Central Arizona
Project (CAP) surface water has been
blended with groundwater to help meet the
increasing need for water in Tucson. Despite
Tucson’s long history of water quality prob-
lems, little or no effort has been made to
involve the public in water quality policy,
especially the Mexican American public.
Obviously, understanding the public’s per-
ceptions about environmental risk, inequity,
and trust in institutions is key to achieving
environmental equity. 
Public Perceptions of Institutional
Trust and Environmental Risk 
The literature suggests that the public’s trust
in environmentally related institutions is
mostly a function of personal, economic,
geographic, and social factors (3,47–49).
Additionally, those living in poor, under-
served, and environmentally stigmatized
communities frequently possess an inherent
distrust of the institutions seemingly respon-
sible for the environmental condition of
such communities (3). Distrust is commonly
associated with a number of these factors
including but not limited to low socioeco-
nomic status, living in close proximity to
environmental stressors, having an extrinsic
locus of control, and a willingness to accept
risks for economic gain (50,51). Despite the
wealth of literature in this area, we know
very little about the views of Mexican
Americans. Consequently, Mexican
Americans are often alienated from the envi-
ronmental policy decision-making process.
Public Participation
Increasing evidence indicates that involving
the public in environmental and technical
decisions can decrease public opposition
and thus facilitate positive changes (52–54).
However, some argue that the public is not
interested in participating and that involv-
ing activists and special-interest groups
damages the process (54–56). Others insist
that the public is a rightful participant in
decision making, especially given the ten-
dency of science to narrowly frame issues
such as environmental risk (54,57).
Irrespective of one’s position on public
involvement, there is some agreement on
who in the citizenry is more likely to become
involved. Frequently, well-educated citizens
who perceive some immediate economic or
health threat are the most predisposed
toward involvement in environmental policy
decisions (58–60). Ethnic minority groups
often do not participate at a high level in
various types of public policymaking (3,61).
Consequently, minority groups typically
have little impact on policies that may result
in environmental inequities in their commu-
nities. Unfortunately, there is a dearth of lit-
erature concerning Mexican American
participation in environmental policy-
making. Such studies are needed to foster
environmental equity in these communities. 
Purpose
As evidenced by the aforementioned studies,
we know that Mexican Americans in Tucson
are environmentally and economically
stressed. What we do not know is how eco-
nomic and environmental stresses have
affected their perceptions toward water con-
tamination, their trust in various public insti-
tutions, and their civic participation.
Furthermore, we do not know the extent to
which the perceptions and participatory
actions of Mexican Americans differ from
those of Caucasians who live in the same city
but under superior economic and environ-
mental conditions. Finally, if differences do
exist between the two ethnic groups, to what
extent are such differences simply a function
of economic and educational disparity rather
than ethnicity? In this study we compare the
perceptions and participatory actions of
Mexican Americans and Caucasians in a very
speciﬁc environmental context: water quality
and environmental inequity. The primary
research question addressed by this study is as
follows: To what extent do ethnicity, income,
education, and length of residence inﬂuence
public perception and participation?
Methodology 
Using random digit dialing, researchers con-
ducted a cross-sectional telephone popula-
tion survey of 1,183 Tucson residents. The
survey was completed within 5 weeks. Data
analysis and preparation of statistical sum-
maries were completed within 6 weeks.
Study Region Characteristics
Tucson comprises an estimated 481,100 res-
idents (62). In terms of ethnicity, Mexican
Americans account for 28.7% of the total
population, Caucasians 63.7%, African
Americans 3.8%, and Native Americans
3.5% (62). Overall, ethnic minority groups
account for 36.3% of the total population
(62). More than 80,000 Tucson residents
live within the 16-square-mile area of the
Tucson International Airport Area (TIAA)
Superfund site. Approximately 90% of these
residents are Mexican American. TIAA is
positioned in the northern section of the
Tucson Basin in Pima County.
Sample Size
Sample size was determined through power
analysis. The range of variables to be investi-
gated, the desired level of precision, confi-
dence levels, the degree of sample variability,
and the estimated proportion of households
in each county in the region with access to a
phone were all factored into the analysis.
Because a survey of precisely this nature had
not been done previously, the variability of
the variables being studied within the target
population is unknown; thus, maximum
variability (p = 0.5) was assumed. A simpli-
ﬁed power analysis formula for proportions
was used for calculating sample size. In terms
of sampling, Tucson residents living within
city boundaries were sampled within ±
3–5% margin of sampling error. The power
analysis indicated that approximately 1,000
respondents were needed to meet the above
margins of sampling error.
Instrumentation. Respondents were
surveyed using the Water Perception and
Use Inventory (WPUI). Designed specifi-
cally for telephone interviewing, the WPUI
is a closed and open-ended item question-
naire. The WPUI contains ﬁve intact Likert-
scaled items. A total of 80 items were
developed and systematically ﬁeld-tested for
use in the WPUI. The WPUI was written in
Spanish and in English. Standard translation
protocols were used for constructing the
Spanish version of the instrument.
Item functioning was assessed using
classic item analysis. The entire item pool
was ﬁeld-tested before ﬁnal inclusion in the
WPUI. Field-test data were used to evaluate
items with respect to discrimination, diffi-
culty, and reliability of intact scales. A point-
biserial correlation was used to evaluate an
item’s ability to differentiate among respon-
dents answering in opposing directions. Only
items with discrimination values above 0.30
were retained in the final version of the
WPUI. Optimal difﬁculty levels (p-value) are
a function of the item format. Dichotomous
and 5-point Likert scale items were the pri-
mary item formats used in the WPUI. The
optimal p-value for a dichotomous item is
0.75 and 0.60 for a five-option item. Only
items with p-values within ± 0.10 optimal
values were retained in the final version of
the WPUI. Cronbach α was used to estimate
the internal consistency of intact scales.
During field-testing, a Cronbach α of 0.80
was established as the minimal acceptable
reliability for any given scale. Items that
decreased the scale reliability below the 0.80
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from the actual study indicated that the
mean Cronbach α for the four WPUI intact
scales used in this analysis was 0.82.
Data collection. Data were obtained
using a computer-aided telephone interview-
ing (CATI) system. Telephone-based surveys
generally evoke higher response rates than
mail, computer, and household surveys, par-
ticularly in large population studies.
Interviewers used standard telephone direc-
tories to identify phone prefixes. Using the
identiﬁed preﬁxes, computers generated ran-
dom phone numbers for the sample. Calls
were made between the hours of 10:00 A.M.
and 8:00 P.M.( Mountain Time) Monday
through Friday, and 11:00 A.M. to 3:00 P.M.
on Saturday and Sunday. If the computer
system did not make initial contact with a
given number, the number was called at least
more 5 times before it was eliminated from
the sample.
Once contact was made, the interviewer
undertook the following procedures. First, the
interviewer stated the purpose of the call and
had the respondent confirm his or her tele-
phone number, ZIP code, and place of resi-
dence. Second, the interviewer solicited the
participation of the adult person in the house-
hold having the next birthday. Once the
respondent met the delimiting criteria, he or
she was read an informed consent and subse-
quently asked if he or she would volunteer to
participate. The informed consent described
how the respondent could terminate his or
her participation at any point in the inter-
view, decline to answer any question without
risk of reprisal, or reschedule the interview at
a more convenient time. Investigators were
required by our Institutional Review Board to
obtain verbal informed consent from each
participant. If consent were given for the
interview, the subject was automatically
assigned a respondent identiﬁcation code by
the CATI system to identify his or her
responses. The identiﬁcation code was sepa-
rated from any potential identifiers of the
respondent (e.g., name, address, telephone
number). Each respondent’s answer to spe-
cific items (e.g., open-ended items) was
recorded directly into the computer to limit
the potential for data transfer error.
Research variables. Criterion variables in
this study included level of public participa-
tion; perceived risk and perceived efﬁcacy of
risk reduction; perceived environmental and
social inequity; and institutional trust.
Predictor variables included selected demo-
graphic characteristics. It is important to note
that we did not differentiate between Mexican
and Mexican Americans in the sample.
Treatment of data. For each respondent,
a mean score was computed for perceived
inequity and need, risk reduction, risk
perception, trust, and trust in the Tucson
Water utility. These scores were calculated
on the basis of the responses to each ques-
tion, excluding “don’t know,” refused to
answer, and missing responses. The purpose
of this approach was to create a value reﬂec-
tive of the respondent’s total scaled responses
and to provide a mean score for each respon-
dent if at least one response was given. This
type of calculation minimizes missing data
bias by including more respondents in the
analysis and creating a score that is not
reﬂective of the actual number of questions
answered but the answers themselves.
For analytical purposes, the Mexican
American population was further
dichotomized by location of residence.
Those Mexican Americans who live in ZIP
codes 85706, 85713, and 85714 were iden-
tified as “southside Mexican Americans,”
while all other Mexican Americans were
identified as “non-southside Mexican
Americans.” Southside Mexican Americans
constituted 41.39% of the total Mexican
American population surveyed. The ratio-
nale for this geographic comparison
between non-southside and southside
Mexican Americans is that southside resi-
dents live closer to the preponderance of
environmental hazards than do their mostly
westside counterparts. Characteristics of
respondents indicated that non-southside
Mexican Americans are better educated,
have higher incomes, and live near fewer
environmental hazards than their southside
counterparts.
We used two sets of comparisons. T tests
were used to compare the mean scores of
Caucasians and all Mexican Americans. To
ascertain whether there was any residency
effect among the Mexican American popula-
tion, the general linear model procedure was
used to compare the means of Caucasians,




Interviewers called respondents over a
1-month period. A total of 1,183 Tucson res-
idents completed the entire survey. The actual
refusal rate was 20.5%. The literature suggests
that refusal rates increasingly pose a source of
bias for telephone surveys (63–65). The rate
of respondent refusal to participate in this
study is comparable to that of other large
population surveys (65–67). In this study,
interviewers were not allowed to call back an
unwilling respondent. In accordance with the
University of Arizona Institutional Review
Board directives, researchers must adhere to a
respondent’s wishes to end his or her partici-
pation at any time during the study.
Sample Characteristics
Using 1990 U.S. Census data for compari-
son, the demographic characteristics of the
sample were similar to demographic charac-
teristics of the study region. In terms of race,
2.6% of this sample self-identiﬁed as African
Americans compared with approximately
3.8% of the study region. The actual per-
centage of Caucasians in the study region
was estimated at 63.7% for all Caucasians
regardless of ethnicity, while 66% of the
sample self-identified as such. Native
Americans constitute approximately 3.5% of
the population in the study region and make
up slightly more than 1% of the sample.
With respect to ethnicity, 28.7% of the pop-
ulation in the study region are Mexican
American, while 23.1% of the sample self-
identiﬁed as Mexican American.
The sample and study region differed
slightly with respect to age distribution. In
the study region, 25% of residents were
between 25 and 39 years of age compared
with 28.3% in the sample. In the study
region, 24% of residents were between the
ages of 40 and 64 and 8% were between the
ages of 65 and 74 (31). Of those sampled,
40.3% were between the ages of 40 and 64
and 10.9% were between the ages of 65 and
74. Both the sample and study region consist
of a relatively small percentage of people
over 74 years of age. In the study region 5%
of residents were over the age of 74 com-
pared with 6.8% of those in the sample (62).
In terms of income, the study region and
the sample residents have similar profiles.
The average median annual income for the
study region is $30,000. In the sample,
13.3% reported an income between $25,000
and $35,000 per year, and 16.1% reported
an income between $35,000 and $50,000
per year. The sample and study regions dif-
fered somewhat with respect to gender. In
the study region, 48% of the respondents are
male. In the sample, 40.4% of respondents
identiﬁed as male. Although males are typi-
cally underrepresented in population sur-
veys, the male representation in this sample
is comparable to those in other large popula-
tion surveys (Table 1).
Socioeconomic stress. Primary data
obtained from this study indicate that south-
side Mexican Americans appear to be much
more vulnerable to socioeconomic stressors
than Caucasians in Tucson. Southside
Mexican American respondents reported
lower educational attainment, lower incomes,
and more years as residents of Tucson. These
numbers were all statistically significantly
different from those reported by non-
southside Mexican Americans and Caucasians
at the p < 0.01 level. Thirty-three percent of
the southside Mexican American respondents
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general equivalency diploma (GED) or high
school. Responses in this same category were
12.5% for non-southside Mexican Americans
and 1.6% for Caucasians. Median income for
southside Mexican Americans was between
$15,000 and $20,000 per year, between
$25,000 and $35,000 for non-southside
Mexican Americans, and between $35,000
and $50,000 for Caucasians. The mean years
of residence in Tucson was 24.5 for southside
Mexican Americans, 19.3 for non-southside
Mexican Americans, and 18.9 for Caucasians. 
Perceived environmental and social
inequity. Overall, Tucson residents had
moderate to high perceptions of inequity
and need (n = 1,182; mean = 3.57), and this
level remained consistently high when mean
scores were examined by ethnicity. Table 2
depicts residents in each of the areas of
perceived need and inequity.
As shown in Table 2, Caucasian and
Mexican American respondents differ signif-
icantly in their responses in three major
areas. Mexican American respondents were
1.69 times more likely than Caucasian
respondents to agree with the statement
“Some Tucson residents have become ill
from drinking tap water.” Mexican
American respondents were 1.22 times more
likely than Caucasian respondents to agree
with the statement “People on the southside
have a greater risk of receiving contaminated
water than do people living in other areas.”
Mexican American respondents were 1.64
times more likely than Caucasian respon-
dents to agree with the statement “Tucson
frequently discriminates against ethnic
minority groups in Tucson.” 
When we compared overall scores on the
9-item scale, statistically significant differ-
ences were found between Mexican
Americans and Caucasians. Mexican
American respondents perceived greater
inequity and need than the Caucasians (p <
0.0001). When Mexican Americans were
further stratified by location of residence,
statistically significant differences were also
found (p < 0.0001). Southside Mexican
Americans experienced the greatest amount
of perceived inequity/need (3.97), followed
by non-southside Mexican Americans (3.76)
and Caucasians (3.49).
Perceived risk of water quality–related
activities. Tucson residents, overall, did not
have high-risk perceptions about water qual-
ity and consumption (2.97). Table 3 illus-
trates the differences in perceptions between
the two groups in each area. 
Table 3 shows three major areas of
disagreement between Caucasian and
Mexican American respondents. Mexican
American respondents were 3 times more
likely than Caucasian respondents to associ-
ate high risk with “drinking filtered tap
water from underground wells.” Mexican
American respondents were 2.16 times more
likely than Caucasian respondents to associ-
ate high risk with “drinking tap water from
underground wells.”Mexican American
respondents were 2.05 times more likely
than Caucasian respondents to associate high
risk with “drinking ﬁltered tap water that is
blended with CAP water.”
When we compared overall scores on
the 9-item scale, statistically signiﬁcant dif-
ferences were found when this construct
was examined by ethnicity. Caucasians had
lower perceptions of risk (2.92) than all
Mexican Americans (3.10; p < 0.02).
Interestingly, when Mexican Americans
were further stratified by resident location,
significant differences were found (p <
0.04) (Table 4). However, the differences
were between southside Mexican Americans
(3.17) and Caucasians. Non-southside
Mexican Americans did not differ signifi-
cantly from either Caucasians or southside
Mexican Americans.
Perceived efficacy of risk reduction.
Tucson residents overall had moderate per-
ceptions (3.51) of the benefit of activities
designed to improve water quality. Overall,
Mexican and Caucasian respondents demon-
strated significant differences in perceived
efﬁcacy of risk reduction activities. However,
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Table 1. Personal characteristics of Caucasian and Mexican American respondents by region.
Race and region
Southside Non-southside 
Personal characteristics Mexican Mexican
of respondents American (%) American (%) Caucasian (%) Total
Gender
Male 27.4 36.3 41.3 39.1
Female 72.6 63.8 58.7 60.9
Degree obtained 
No degree 34.8 15.1 1.7 7.2
GED 0.9 1.3 1.3 1.2
High school 43.8 50.9 38.3 40.8
Technical school 5.4 10.7 3.7 4.9
College (associate, bachelor’s) 13.4 17.6 39.5 33.4
Graduate school (master’s, PhD, MD)  1.8 4.4 15.5 12.4
Annual income
<5 K  9.8 3.6 1.9 3.0
5 K to <10 K  13.0 9.4 4.6 6.2
10 K to <20 K  30.4 26.1 12.6 16.5
20 K to <35 K  27.2 21.0 24.1 24.0
35 K to <75 K  18.5 33.3 39.0 36.0
>75 K  1.1 6.5 17.8 14.4
Mean number of years lived in Tucson 23.9 19.2 18.9 19.5
Mean age 39.7 37.6 47.5 45.2
K, thousands of dollars.
Table 2. Perceived inequity and need among Caucasians and Mexican Americans.
Caucasian (%)  Mexican American (%) Total (%)
Some Tucson residents have become  Disagree 24.7 8.3 20.6
ill from drinking Tucson tap water Neutral 37.8 28.1 35.4
Agree 37.5 63.6 44.1
People on the southside have a  Disagree 20.0 12.5 18.0
greater risk of receiving contaminated  Neutral 23.5 18.5 22.2
water than other Tucson areas Agree 56.5 69.0 59.8
The health effects of drinking water  Disagree 6.0 4.5 5.6
should be studied prior to any  Neutral 3.8 4.1 3.9
changes in our water source Agree 90.3 91.4 90.6
There are a greater number of environ- Disagree 16.5 15.2 16.2
mental hazards located in south  Neutral 19.5 18.0 19.1
Tucson than in other areas of Tucson Agree 63.9 66.8 64.7
Water contamination is no longer a  Disagree 69.3 73.6 70.5
problem in south Tucson Neutral 19.7 15.3 18.5
Agree 11.0 11.1 11.1
More studies are needed to examine  Disagree 11.3 3.1 9.1
environmental illnesses among  Neutral 11.6 5.1 9.8
south Tucson residents Agree 77.0 91.8 81.1
Tucson city government frequently Disagree 56.9 32.9 50.8
discriminates against ethnic  Neutral 22.4 24.5 22.9
minority groups in Tucson Agree 20.8 42.6 26.3
Ethnic minority groups in Tucson have  Disagree 20.4 25.2 21.7
equal access to environmental  Neutral 13.3 11.8 12.9
protection Agree 66.3 63.0 65.4this was no longer the case when respon-
dents were examined by ethnicity (p < 0.43).
When Mexican American respondents were
further stratiﬁed by residence location, more
distinct differences were found, with south-
side Mexican Americans perceiving the least
benefit (3.33). These differences, however,
were not significant at the 0.05 level (p <
0.07) (Table 4).
Perceived institutional trust. Overall
trust was moderate (3.46), and no signiﬁcant
differences were found between Caucasians
and Mexican Americans (p < 0.12). Overall,
the most frequently reported types of activity
were voting and volunteering in a church or
civic function. The least frequently reported
type of activity was participation in labor
union activities or a public protest. 
Table 5 shows two areas of disagreement
between Caucasian and Mexican American
respondents. Mexican American respondents
were 1.29 and 1.24 times more likely than
Caucasians to trust the media and the city
manager, respectively. Overall, the two most
trusted institutions were University of Arizona
scientists and the Arizona Department of
Health; the three least trusted institutions were
Tucson City Council members, Tucson
Water, and the media.
Respondents also differed geographically.
Non-southside Mexican Americans were the
most trustful of all the respondents.
Although Tucson residents overall were
somewhat trustful (3.52), Mexican
Americans (3.65) were, on average, statisti-
cally more trustful than Caucasians (p <
0.002). Non-southside Mexican Americans
demonstrated signiﬁcantly more trust (3.71)
than both southside Mexican Americans
(3.57) and Caucasians (3.50) (p ≤ 0.001).
Level of public participation. We found
large differences when we examined the
amount of public participation. Caucasians,
on average, participated in more than three
(3.19) public activities, whereas Mexican
Americans, on average, participated in
fewer than two (1.82). This difference was
statistically significant (p < 0.0001). Table
6 provides a summary of the reported level
of participation of the two groups over the
past year. 
As shown in Table 6, there is consider-
able disparity among Mexican American and
Caucasian respondents with respect to pub-
lic participation. Mexican American respon-
dents reported signiﬁcantly less participation
8 of the 10 categories of participation. Five
of the categories had large differences in par-
ticipations. Mexican American respondents
were 80% less likely than Caucasians to con-
tact an elected official; 74% less likely to
vote; 72% less likely to write a letter to the
editor; 68% less likely to sign a petition; and
62% less likely to attend a public meeting.
When Mexican Americans were further
stratified by residence location, we found
that non-southside Mexican Americans par-
ticipated in more activities (1.95 vs. 1.64),
but the difference between the two Mexican
American groups was not significant.
Overall, southside Mexican Americans
reported being less active in public activities
than other Tucson residents. Southside
Mexican American residents (33.3%) were
less likely than non-southside Mexican
Americans (37.8%) and Caucasians (57.8%)
to have voted on a recent water referendum,
but when southside Mexican Americans did
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Table 3. Perceived risk by activity among Caucasians and Mexican Americans.
Caucasian (%)  Mexican American (%) Total (%)
Drinking tap water from  No to small chance 63.9 48.4 59.9
underground wells Fair chance 21.4 19.8 21.0
Good to certain chance 14.7 31.7 19.1
Drinking ﬁltered tap water  No to small chance 79.2 68.5 76.4
from underground wells Fair chance 14.8 13.4 14.4
Good to certain chance 6.0 18.1 9.1
Drinking tap water that is  No to small chance 54.1 43.5 51.6
blended with CAP water Fair chance 24.1 26.9 24.7
Good to certain chance 21.8 29.6 23.6
Drinking ﬁltered tap water  No to small chance 69.8 62.3 67.9
that is blended with  Fair chance 18.6 14.0 17.5
ﬁltered CAP water Good to certain chance 11.6 23.7 14.5
Drinking CAP water No to small chance 40.1 34.0 38.7
Fair chance 22.3 18.9 21.5
Good to certain chance 37.5 47.2 39.8
Drinking ﬁltered CAP  No to small chance 57.0 55.0 56.5
water Fair chance 22.6 15.3 20.9
Good to certain chance 20.3 29.7 22.6
Drinking water from under- No to small chance 13.2 11.9 12.9
ground wells located within  Fair chance 25.9 24.6 25.6
or near industrial areas Good to certain chance 60.8 63.5 61.5
Drinking water that contains  No to small chance 34.1 32.8 33.8
contaminants below  Fair chance 26.1 15.2 23.4
regulatory limits Good to certain chance 39.7 52.0 42.8
Drinking water that contains  No to small chance 11.3 8.6 10.7
contaminants above Fair chance 17.4 13.3 16.4
regulatory limits Good to certain chance 71.2 78.1 73.0
Table 4. Mean levels of criterion variables among Caucasian versus Mexican American respondents
before and after controlling for income, education, and length of time living in Tucson.
Without control With control
Mexican Mean Mexican  Mean 
Variable Caucasian American  differences Caucasian American differences
Participation in public activities 3.19 1.82 1.37* 3.05 2.48 0.57*
Perceived efﬁcacy of risk reduction 3.54 3.49 0.05 3.58 3.48 0.1
Perceived inequity 3.49 3.85 –0.36* 3.48 3.85 –0.37*
Trust in groups 3.5 3.65 –0.15* 3.51 3.65 –0.14*
Perceived risk 2.92 3.1 –0.18* 2.93 3.08 –0.15
*Statistically signiﬁcant.
Table 5. Perceived institutional trust among Caucasians and Mexican Americans.
Caucasian Mexican American Total
Institutions Mean SD Mean SD Mean SD
University of Arizona scientists 4.3 0.8 4.2 0.8 4.2 0.8
Arizona Department of Health  3.8 1.0 4.0 1.0 3.9 1.0
Local civic organizations 3.7 0.9 3.8 1.0 3.7 1.0
U.S. Environmental Protection Agency  3.6 1.1 3.8 1.1 3.7 1.1
Arizona Department of Environmental Quality  3.5 1.1 3.8 1.0 3.6 1.1
Mayor 3.5 1.0 3.6 1.1 3.5 1.1
Local environmental justice groups 3.5 1.1 3.8 1.0 3.6 1.0
Tucson Water (local water utility) 3.3 1.2 3.3 1.1 3.3 1.2
City manager 3.3 1.0 3.5 1.0 3.3 1.0
Media (newspapers, television, radio) 3.0 1.2 3.5 1.2 3.2 1.2
Tucson City Council members 2.9 1.1 3.1 1.2 2.9 1.1
SD, standard deviation. 
aLow scores range from 1 (low trust) to 5 (high trust). Derived from 5-point Likert-type scale (strongly distrust = 1; distrust
= 2; neutral = 3; trust = 4; strongly trust = 5).vote, they were more likely than the other
groups to have been inﬂuenced by the media
(51.6%; non-southside Mexican Americans,
33.3%; Caucasians, 39.9%).
Overall comparisons of perceptions of
risk, inequity, efﬁcacy of risk reduction, insti-
tutional trust, and public participation. We
analyzed mean levels of each criterion vari-
able using both a one-way analysis of vari-
ance (ANOVA) and a two-way analysis of
covariance (ANCOVA). Using the ANOVA
model, we analyzed significant differences
between the two ethnic groups in mean levels
of each criterion variable without accounting
for variation in income, education, and
length of time spent living in Tucson. With
the ANCOVA model we controlled for these
three variables. Table 4 shows the observed
means and differences in means.
In the ANOVA model, Caucasians par-
ticipated in signiﬁcantly more public activi-
ties than Mexican Americans in the sample
(F = 101.85; p ≤ 0.05). Caucasians also were
significantly less trusting in groups (F =
10.17; p ≤ 0.05) and perceived signiﬁcantly
less environmental risk (F = 5.74; p ≤ 0.05)
than Mexican Americans in the sample.
Mexican Americans perceived a signiﬁcantly
higher degree of inequity and racism toward
Mexican Americans in Tucson than
Caucasians in the sample (F = 45.69; p ≤
0.05). Finally, there was no significant dif-
ference between the two ethnic groups with
respect to perceived efﬁcacy of risk reduction
(F = 0.61; p ≥ 0.05).
We used five separate two-way
ANCOVA models to analyze the same five
criterion variables while controlling for
respondents’ annual income, education level,
and number of years respondents lived in
Tucson. The ANCOVA models allowed us
to evaluate the extent to which significant
differences between the groups were either a
function of ethnicity or a function of socioe-
conomic variation. The ANCOVA models
indicated that for the most part significant
ethnic variation was still evident between the
groups even when we controlled for a
respondent’s socioeconomic status. Perceived
risk provided the only exception. Unlike the
original ANOVA model, the ANCOVA
model yielded signiﬁcant difference between
Caucasians and Mexican Americans with
respect to risk perception when accounting
for variation in respondent income, educa-
tion, and time in Tucson.
The remaining three ANCOVA models
still yielded significant ethnic differences
while controlling for the three socioeco-
nomic variables. First, Caucasians still partic-
ipated in signiﬁcantly more public activities
than Mexican Americans in the sample (F =
58.58; p ≥ 0.05; R2 = 0.21). This model is
fairly predictive of public participation,
explaining about 21% of the variance in par-
ticipation between these two groups.
However, the mean difference in participa-
tion decreased from 1.37 to 0.57 when tak-
ing socioeconomic variation into account.
Second, Caucasians remained significantly
less trusting in groups than Mexican
Americans (F = 2.91; p ≥ 0.05; R2 = 0.013).
Finally, Mexican Americans perceived signif-
icantly more inequity and racism toward
their ethnic group than Caucasians (F =
12.03; p ≥ 0.05; R2 = 0.051). The predictive
capacity of the latter two models is notably
lower than that of the first. The second
model explains only about 1% of the vari-
ance in trust, and the third model explains
only about 5% of the variance in perceived
inequity. Consequently, trust and perceived
inequity cannot be adequately explained by
ethnicity alone. 
Discussion
The purpose of this investigation was to
determine the extent to which Caucasians
and Mexican Americans living in the Tucson
metropolitan area differ in their perceptions
of environmental risk, inequity, trust, and
participation in civic activities. Specifically,
we sought to determine the extent to which
ethnicity, income, education, and length of
residence influence public perception and
participation. We found that ethnicity
strongly influences participation in civic
activities irrespective of income, education,
and length of residence in Tucson. Further,
ethnicity also explains a significant amount
of the variation in one’s perceptions toward
environmental inequity and trust in speciﬁc
groups irrespective of income, education,
and length of residence in Tucson. However,
perceptions of water quality–related risks
were affected by socioeconomic disparities
between Caucasians and Mexican
Americans, thus rendering ethnicity as an
inadequate predictor of such perceptions.
Mexican Americans in our study demon-
strated significantly higher perceptions of
water quality–related risks only when the
socioeconomic variables of income, educa-
tion, and length of residence were not con-
sidered. When we controlled for these
variables, perceptual differences between the
two groups were no longer signiﬁcant.
Many of these findings are consistent
with the extant literature. Heightened per-
ceptions and inequity are often prevalent
among disadvantaged minority populations
(3,60). In fact, the mere presence of environ-
mental hazards in a community has pro-
found adverse effects upon the perceptions
of community members (3). Despite the
obvious need to change public policy in
environmentally stressed minority commu-
nities, as shown in this study, participation
in civic activities is typically low
(3,60,61,68). Mexican Americans in this
study appear to be no exception. Their
annual participation levels were well below
(1.82–2.5) those of other residents living
near hazardous waste sites (60). In contrast,
participation by Caucasian respondents was
actually higher (3.19–2.5) than that demon-
strated by respondents in other studies (60).
The specific and variable determinants of
public participation among Mexican
American populations should be investigated
more thoroughly. This study begs the ques-
tion “Why does environmental inequity not
provide sufﬁcient impetus for civic participa-
tion among ethnic minority groups?”
Additionally, the precise conditions (e.g.,
education, competent political representa-
tion) needed to empower such populations
to advocate their needs should also be
explored. Clearly, minority populations
often do not have equitable access to
assorted venues of public participation, thus
limiting their ability to affect policy (61). 
Mexican Americans in this study
reported surprisingly high levels of institu-
tional trust despite the inequitable condi-
tions of their communities. Mexican
American respondents were even more trust-
ing of environmentally related institutions
than Caucasians who live in arguably more
environmentally friendly communities. A
high level of institutional trust among eco-
nomically disadvantaged groups is uncom-
mon. Given the documented and perceived
environmental inequities among Mexican
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Table 6. Participation in public activities among Caucasians and Mexican Americans.a
Activities in which respondent participated  Caucasian (%) Mexican American (%) Total (%)
Voted in a public election 23.1 22.9 23.1
Volunteered for a civic or church function 17.3 19.7 17.7
Signed a petition 16.7 14.7 16.4
Attended a public meeting 10.9 9.3 10.6
Called the police for any reason 10.3 14.5 11.0
Contacted an elected ofﬁcial 10.1 4.8 9.2
Organized a neighborhood function 4.5 6.0 4.7
Wrote a letter to the newspaper editor 2.7 1.4 2.5
Participated in a public protest 2.5 2.4 2.5
Participated in labor union activities 1.8 4.2 2.2
aDerived from Yes or No responses.American residents in Tucson, it is puzzling
why these residents would be so trusting of
environmentally related institutions. 
It is reasonable to suggest that institu-
tional trust among Mexican Americans may
largely be a function of acculturation.
Acculturation has significant effects on
beliefs and practices of Mexican Americans
(69–71). Future investigations should exam-
ine speciﬁc cultural values and acculturation
levels among the Mexican American popula-
tion in Tucson in relation to environmental
perceptions. Certain cultural values and fac-
tors such as confianza (trust), and respeto
(respect) may explain to an extent the rever-
ence of Tucson’s Mexican Americans toward
elected officials and authority. By demon-
strating respeto and having conﬁanza in local
authorities, there is an inherent belief that
they will be treated in the same manner.
This is especially true for low-income, low-
educated, and low-acculturated Mexican
American populations (69). 
Another cultural factor that warrants
further consideration is the level of confor-
mity in the Mexican American population.
The feeling of powerlessness against the
dominant culture lends itself to the notion
that the dominant culture is better and
should therefore not be doubted (69,70).
Additionally, Mexican Americans frequently
feel compelled to provide the socially desir-
able response. For instance, the cultural
value simpatía “mandates politeness and
respect and discourages criticism, confronta-
tion, and assertiveness” (70). Hence, this
may further explain why Mexican Americans
in Tucson are less likely to report distrust in
local authorities. The relationship between
acculturation and environmental perceptions
and participation remains unclear and
should be investigated further. 
Despite the observed differences between
Caucasians and Mexican Americans in this
study, there are some striking similarities.
The vast majority of these respondents agree
on several issues. For example, almost 65%
of respondents indicated they believe there
are a greater number of environmental haz-
ards located in southern Tucson than in
other areas of Tucson. Approximately 71%
of respondents indicated they believe water
contamination is still a problem in southern
Tucson. Approximately 91% of respondents
indicated they believe the health effects of
drinking water should be studied before any
changes are made in our water source. In
brief, most Tucsonans perceive environmen-
tal conditions for southside residents to be
disparate. For the most part, these respon-
dents also appear to distrust the same institu-
tions. The Tucson City Council is the most
distrusted group among both Caucasians
and Mexican Americans. Both groups also
exhibited mutual distrust of the media and
Tucson Water. Although the overall level of
trust is higher among Mexican Americans
than Caucasians, they both agree on the
institutions that they believe do not deserve
public trust. 
In many instances environmental issues
draw a decisive line between the “haves” and
the “have-nots.” In this case the majority of
Tucsonans seem to empathize with the envi-
ronmental plight of the less fortunate. In
light of the observed agreement between the
two groups, it is plausible that environmen-
tal policy changes on the southside need not
originate solely from southside residents.
Perhaps the more-educated and affluent
Caucasian Tucsonans and non-southside
Mexican Americans are in a position to act
as third-party advocates for Mexican
American Tucsonians. Future investigations
should examine the extent to which
Caucasian Tucsonans would be willing to
advocate such a cause and the extent to
which Mexican American Tucsonians would
be receptive to such advocacy. Given the
proclivity of Caucasian Tucsonans to be
publicly active (e.g., voting), the effect of
their advocacy might be seen within a short
time. Middle-class non-southside Mexican
Americans may also be in a better position
than their southside counterparts to partici-
pate in environmental policy decisions.
Improving the environmental health of
Mexican American populations is a pressing
public health concern. To achieve environ-
mental equity among Mexican Americans,
public health ofﬁcials must ﬁrst understand
the perceptions and values of the Mexican
American community. Studies such as this
provide some insight into the diverse envi-
ronmental perceptions of Mexican
Americans. Additionally, public health ofﬁ-
cials must realize that many successful envi-
ronmental health interventions materialize
from within the Mexican American popula-
tion rather than from some external group.
Evidence indicates that minority communi-
ties are becoming increasingly effective in
changing environmental policy (1). Others
have found that Mexican Americans can
effectively “translate their numbers into an
effective political presence” (72).
Understanding how Mexican American
communities effectively ameliorate environ-
mental inequity represents a critical public
health priority.
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